ms^mmif up) 02) ^ ^ !j$ |^ ^ ^ (a) 



#192000-246900 
(P2000-246900A) 
(43)4iPH 0 ¥^12¥ 9^120 (2000. 9. 12) 



(BDlntCl.' 
B 4 1 J 2/05 



F I 

B4 1J 3/04 



103B 2C057 





»BJFll-53378 


(TDUBIA 000001007 








(22)m«B 


¥f£ll¥3^ 1B(1999.3.1) 








(mnmm m mm 






«:S«P;>cBaKTA^3TB30»2# ^-^^ 












(74)^A 100076428 






^a!± A» (^1•2i&) 






Fif-M^y 20057 AF34 AG12 AG46 AG84 AK07 






AUD3 AU18 Ay21 AM22 BA13 



(54) mmo^] im^ymrfi<ofsm^y\'m^^itm&u 



(57) im]} 





" — >^SiA 202 ^^S2A 



Va. 



mm 



-^300 



8/6/2007, EAST Version: 2.1.0,14 



(2) 



1 

o§m^y\^X'h'ox. 

mii^mcDmm:^tm'^ ^ tiwjs l x mum i m 

S:|Sl-»«±fciS(tS;i:*!|fiai:tl.ia«iK7 K. 

mm2eox^ y^tmsm2<r)^^mi:im2ff>M 
mmmmmim i m/m 2<n¥iOsvyyi/x^(nf 

m^%simm%'^'m\tmi^ 1 2it/ii2<oM o s 

lirlEI^ 1 mfW, 2<r>ViO^Vvy'Jx^m -x^=f-\t 
mimmmt. oH^^^hmosYvy-JxymL^ 

^*iJffll-ri.^i;S-!ft«Sfc-f4ft*3a4{=iE«<^fE«li'^-y 

BiriEm^^*i^«-«(cii?ij«i^-rsm2cox^ 7 
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2 



A. 

mm 1 WX>f 7^cO-ffli:l!riE^«EmjSI«-*ISi:{i 
Stft^ixl. 1 t-&iS^« 1 tclBiBJiOiEII'^-y 
H. 

[iS*JS7] miElHlgSti. 

m^%^^%i-<r>-mizmmmh%2<r>xA 7 

ME^i&t>'^2<7);?.^ y^^^co-JigCti. %\m, 

uw£m^2(r>%nwfmii^fi. 

mmB,\ B(nB^iaix^2ox-<-y^^^tfrfs 

[ii5t<«9] friE(IlSS^i/;^y^S7-0lf&$•fflv^•c 
•c , miiw^ivx<r>mi^^\Y.-^'ih ^ t ^*tist -r 
\mm\^\ mwm\t.^\<nmo^Yyyvx 

^t. m2<^M0Shy y'yx^b. iitfie^l2slV'^2 
nMOSh^y'Jx^'^^^mit?>t:i!b(r)f(ii&t/m 

2X^ y^'Sim^hiZ^l. 

mam 1 Rx/m2(DM osh yyjxj^^^ co h u^f v 
30 m^f-miim^^^mm^co-mizmmmi. 
t!mm^m^<^mizm^ff)wm&ii(ma^ 

mm 1 Rr/f^ 2c0M0Sbyyi^X^C0V -xm^u 

fnE^isix^2<7)x^ •y^msss-^LT. fria 

mti-msm9{,zmmcosm^y h. 

[if 1 1 3 frieniKti:, s 1 comi$mmimt 

40 IS2c^Si<emSS:^%^-ri.^2iO 
miEmSUIftimS?^ 1 o 1 otitis L/i M O S h 7 y V 
frlEMOS I>7yi^'X^'$-|gi!)-rSiti'>OX-^ -y-flHlifS 
MEX'f ■yf-[III?8tHlIiEmicoffiJ(etlli5*3im'fS/ii^) 
frlEX-f •yf-llIKt1i>riBm2<0«J<6l88SE&jl1&tS^s:«) 

50 miEMO Shy yvx f'<r>hU^ yJSTOfflEm^J^ 
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lillBM O S h 7 y j^'x V-xffiiF{iSta$ix. 

msm 1 2 ] if*3S 1 7^11 1 1 (^^^i^Mzmm 

[0001] 

im^y Yi^^^fdmrnrnmi. mz. ^y-^-jx 
•y hijiiizm'^ximmoiim^-y \'mfcr>iim^ 
■y \'i:m^^fzmmmizmthhcr)X'hi. 

[0002] 

^izmtm^y ^^iz^^titimmkm.m^ ( t- 

[0003} -U, 1 1 634 1 ^^$8(C^ 

[0004] 

*<4^i:^ro^^ 0 , is^mmx'<7)m%m^iz^ < =sr 

[0005] mz. ii^-y h'«0#t-^'«tcM'5r-l.« 

[0006] ^^mii±immzmi^xKi:^iifzh<r) 
jux<r)n^mm»^-y vnsixmm-t^ztc^x'-^h 
■rhztimtLx\>^h. 40 

[00071 

i,z:^^m(^tm^ -y y^imrcox o A.^rs . 
[ 0 0 0 8 ] ap*>, mma^8i^i^tcmss^NVP;^SrA^) 
Lx. mi'^:^mmm'7-mmLxmm.^^x>f 
y^SrjpfftL. ttiM^ y^'^otmti^ibizxmm 
noBB^'y^'X'h-ox. miimi^mm^f-imm- 
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[ 0 0 0 9 ] $-c, miimmwmmt ixm 
ffyx'hh. 

[00 10] ( 1 ) ^co[Hl?Sli. miWiilrtom^iS: 
'pmiaS:%^-fl.m2W^«8Sjii:. SS2W^ajji*> 

wmmhiio^zmmh. 
[0011] ^oJi^, Miem^^j^s^^tfo-^stcfi 

iz\mimm2<nxA v^i-im^^ixx^^hztim 

[00 12] ttz. mim-f yf-tigio^mssaai: 
^^KnmosvvyJx^X'mm-h-li. m2<nx 

^ -y^tW.2<r)^n&mtt:W.2<r)mOSVyy'Jx^ 

x-mm-h J: a L . i mm 2 «om o s 

Y^yi/x^ coy- h %mmmth ct p lt t ^ 

2f)Mosb7y>-'x^'<oh-u-f y^^n^i^^n. m 
1 mt^ 2<r>viosh'7y'yx ^m-x^^ki^m 
ti.immmmmi.. on^^hwosvyyi/xi'<7^ 

9(r)onmKm^^x'msm&m=?-^zm%^tih%^^ 

[0013] ( 2 ) ^cnmmi, m.9^^\m=f-<n-n 
\,zMnmmi>m icox^-y^t. m^^mf'co-- 
mi<zmni$im-^m2<ox^ >yf-t, m2(ox>t -y^iz 

(^i&mzmM<r>mmi&Ei)mn^ti. micox-^ -y^-co 

[0014] ( 3 ) ^comii, m^^si#i^c7)-a 
izmmmm-thm 1 <^x^ y-T-t. m^^mm^co- 
mizm.nmmi-?>m2<r>x^ y^bi:^Pf: mimm 
2<7ix^ -y^^^co-mzii. mi(^w,mn.Emm2 

■y b m.m^m'i'b mizimEmm $ e> 

[00 15] (4) -ecOlHlSSii. ^^l^yhS^-IIIKSr 

m\'^xmi^ I > uyh^y -mmmmwuzm 

-^\>^x. mr^^'<)\^xcr,i&m^^-it^-^mi.ziriji^ 
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mat. mimm2(0MOShyyi^:^^<7)V'-xts 

[00 16] (5) ^(Dmii.-^Kommmmm. 
t&mi<7)^-mmt. m2(r)mmmmm.thm2 

yL-»<7)X'f 'yf-nisst. -yf-nisstcmi^oaJii 

«aK$rjli;-rS2ti6c7)mitfOX>f -y^i:, -5-^0;^-^ yf- 

[0017] tfcimwM^zxtm. w±iofiifig<oiEii 

[0018] a±.mmzx *)^mii. lEH^ y m 
izmi(^tu::mm\'^x. mm^m'?-imi-t 

[00191 30 

nm^mmmm^z-o^^xmrn^zumti, 
[0020] <m^m^^iucomm < 0 1 -las > > 
t-r. ^mmmm^j:m±iz^^^xmmth. 
[00211 tm^-y vcommik mnf. h—f) 

mziim^^j:miimm<h^. 

[00221 01 ^i''^•/^xmgi^«[}gS:^^t$•^^l)^ty)<0 

mcoi^^m^nk-tmx'h h , 

[0 0 23] HUCfl^LJtS-OOIIlSSti^^-filt). J^'f 40 
>y^Sl. S2*>'-?-il^aON/OFF-ri>C:i:T. t 
-:J'RHt=8riixl.«3SS:*JffllU-C(.^.S. HI 

(a) \,Z7m-^mzi5\^X . X-f -yf-S 1*^0NLTV^ 
l.i:tl.t. t-^J'RHWiVH/RH (=Ii) com 
iiCt. >^'f •y?-S2j&*ONLrvM.WSt 
(i (VH-Vi ) /RH ( = I2) (0«a*>m-l>C:i:K 
=5r.S., •yf-S2SrON$-ti:Jtf^, X-f -y-f 

S2S"OFF$-^. X.^ >yf-S lSrONS-li-&C:i:r. 

=5rS. 50 
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[0024] ^/C, 01 (b) tC:T^t[IlK{it-:5'RH 
«-«Sr/7n7yK^'</l^GNDl:il^L. t-^-RH 
«jE«l«02-:>«ffl^mE (VH. VHL) ^XA -y^S 
1 atXS 2 tc J: OiSx. S C: fcTh-^J'maSr^^b 
^^thiio\,zLx\i^i>. c:offliSc7)^-&, miS{i2S« 

[0025] $f>l:« 01 (c) tC^-tmSSfi. t-;? 
RHcr)IEM?^JiflSS5BUF«0tll:^ltgfi!L, ^<r>^ 
^^B\^F(nX-))m-^zmts:mKVi, Wzt^^iX^ 

a, X'f-y^si, S2^mm-thtihmmt^x 
[00261 icix', -etoA:^mffiffl<i, 2mm.zm. 
vk vz^znmLi^x-nm^^y'^-yyx\tmim 

<XX\^<r>X\ 01 (b) lC7nt;tlI]SSfi?fiittiti|lS!U> 
t - :? R H SrlSirri) i V \ 

[ 0 0 2 7 1 03{i, 0 1 ( c ) l,zfTcmmmt:ii 

mm^zmhifzmx'ht. 

[0 0 281 03t:n^1i«filttJ:*ltf, t-^'RH&N 

MO s h 5 yv'x^M 0 S"ir^>t'y-x*o>7|lIS8(^J: 

-jTlBffilL. -eo^'-hAi^tih^yxs-yvgyy- 

hTK T2. T3(cJ;'9Wm^>ix, b-rJ'RHcOjEffi^ 
Ktif^X-enVi -VthHo, V2- Vih«o<7)mE*>"EP]!)n$ 
ill.. ^/C, t-^'^OFFS-tl.mcJi, NMOSh 

yyi^xi^m coy- b js^ ^5 7 y h U"<.;1'G n 
Dti^H-lhlxi>. zixi.zi.'o. nwosvyyvx^m 

OMOFF-thtz^. ^—!fRn\,Z\mmiWx^j:^\ 
[00 291 tijhti. tUi<0J:a=5:llllB{cfcv^T. x 
■i -y^Sl tS2c7)ON/OFF?r*Jffll-ri>Ci:tCJ: 

0. m^(o\i—?%^'mmhz.tifx'^h. 
[003 01 :L<ni:o*j:m^ff)\z—9Wmm 

-eoie^|'^-yh-&fflV^-ClBI*S:ffpfBiliJI 

miz^\>^xw.mh. 

[0031 1 <mmmmmm (04 ) >04*i, 
:^%mcr>i^m^j:mmmmx'»>h^ y^i^xyhr^j 

y9 I JRAOfflfi!4CO«lSSrS^t3'Hi#l«0t-*)l.. 0 
4{CtJV>T, S!i)^-^'5 0 1 30jES!llI!|Sfca!ll!lLT 
IKM)^)fTO^^'r50 0 9~5 0 1 1S-^>LT1I1Ik1-|.'J 
- H X ^' U J. - 5 0 0 5 <0!l«iSE« 5 0 0 4 L T fS-^ 
•ri.dE-v'J ■yi/'HCJity pmm) Sr^L. 

-/u 5 0 0 3 (c:^»§ tiT^ep a . b Timmmm- 

h. ^-v'J-yi/HClCJi. ieiliA.>yHI iWtAy99 
y9 I Tt SrrtilL/cH^tS'f y v-'x -yVij-V 0 y 

i^'i Jc**^stt$<^r^-^s. 50 0 2iimtmxh 

^^o-yi^Hcco^mumzK-^x^mmPir 

^r-y 50 OOI,zMLXnE-th, 5007. 5008 

iiy*h/jy^T, ^■vO"/i^<r>w<-5 0 0 6co:zco 
i^T'CO^S-SlfgLT. ^-^ 5 0 1 3 tfOlHlilS:fr(<iI« 0 
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0 1 emm^ y K I J H<0Btr®5:^-v '/rtS^^-y 
rgS«5 0 2 2Sr^^Sgg1^-C. 5 0 1 StiClcOdf + 
•yri*gS-®?|-rSiR5l5}lf, #A'-yrrtgBP5 0 2 3?: 
tfrLTieil'^'y HcOiSgiHlfgSrfifd. 5 0-1 Hi^ 'J- 
HT. 5 0 1 9>,iZ(r)ru-Ymmi}m 

izi^m^miz-timx':3h o , **3d^«5 o i stcc 

■f S/ci6<0WN'-T, ^1- 'J •y->'i:fiS-&-rS^i*5 0 2 
[00 3 2] c:ix4>«^-r>yey/. fli 

<r>nmm.x'f5\^kco9mhmthi. d {cfit^sat v^s 
[0033] <mmm^<^wn ms) >mz. 

[00 34] m5\,i.^y9iyx.-/Vy°^)y^\ jraco 
1 7 00«iBllfi#S-A:'j-ri.'fv:J'7x-;^, 1 

TOltiMPU. 17 02{iMPU170 1*5||ff'tl> 
$|J1397'■u/5i^Sr^Sll^■rl.ROM. 1 7 0 Sti^-ST- 
^ (±iEfE^#^iB^-y K(Cttl&§*lSi5MiT-^ 

^) ^m-LXii<T)KkMX-hh, 1 7 04{iiS^ 

-y K I J mzntmmT-'?<r>m^mi'{y o y- v 

7\y^ (G. A. ) X'h'O. ^yrJ'^x-Xl 7 0 0, 

Mpu 17 01, RAM 1 7 0 smcor—^^ms^mh 

a . 17 1 0 men's >y K I J HSr^ji-tS/ci^Odf 

r 'J r^-i'. 1 7 0 9(iiEii«a»j*<7)!ti^«ojiSMt- 

^T'*>l>. 170 5{ifeifi'v..yHIJHS-^l!rtl)'v-y 
KK5^A\ 1 7 06, 1 7 07(i-?-iX-ffLj»3S^:-^ 
170 9, ^■v'Jr^-^'l 7 1 OSrlgiS-fSTtyxO^ 

[0035] ±mmmfmmmi-i t.^y^? 
7X-X1 7ooiciaiisfi-f*^Ai.i:y-hr^'f 1 7 

04i:MPU1701i; <7)^-C'iE^-^*>'rU y h 

0 6, 1 70 7*W§ix5tftt, A.^y HH9>fyN'i 
7 0 5 \<Z^(=fltztm^-9 t^tjeoTIB^'s-y HUH 

[00 3 6] ^rfe, ±aSOJ:3fc, >f y^'rJ'y^' I Tt 

ten's .y K ij ut\t-m^zwM^tixtc.m^ti:^ 

y ^' ^ y ^' I T fc fB«iK-y b' u h ^^ffiBifignigjdc 
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[003 7] <-f y^';!7-^'J•yi''toV^t (06) > 
ia6{i, ^yi?^'y^'i:^ yHfc*^'^liTirig^^y:7;<y 

- h 'j y ij cmm^t^mmrchh. ^ > 

^;<?-h'J yyiJCJi, I16l:^S-rJ;otC, J^^ISK 
coiiSTM V79y9\ Ttien's-y F I J H i: ^^'-Ji-Ri 
"Tflgt'*)!. . ^ yi^i]-Y 'J -y i^* IJ C{C{iiit*<dE-^ 

U '•,=JWC\>zmm^Ktzh%\,Z\i. df^y .yi/HCil*^ 

*<iait^>ii-CfcO, iom^m-^(::J;o-c, franco J: 0 
10 fcie«iK>y H I JH*<igS(l3nT-f >^'**ttttiSitS. 
[0 038] ^fc, ll6t=ioV^T, 5 0 0{4-<y^'tt!U 

m\xhh, tt:. ^y^^y^i T\,zi,u y^i:m 
i-^tinbizumm^i, Kii^nmco^ ymmf)^ 

mf(>tixti'o, ^<r>^y9m.mzii'iXAyi'i^^ 

[0039] <iei^ y H I J H<7)t-;5'-i<- Y<nm^ 
(07-111 1 ) >ie«IK>y H I JHWi, ^ y^'Srtt 

) *WailT*3 0, ^£7)yX^HOlOH«JSL 
20 TlSSI:«0b-^'3g^*«|Sl-«K ( b-:?,-K- H ) ±fcSI 

[0040] $T. ^(rtyz—^mf-^zwm^Wi^vvxi 
x-nthz.n,zx^. ^y'?iimLx^y'?i^X)v 
iphmii-rhcnx'hhifi. z.(n%mmx'\i.^y:.-'^m 

'f-mzx-t]-tmwm.'^'^)vx<nmBi^i\L^^h:it 

[0041] B&O^ d l:, '?-Oh-;5'5g^{C®^S=Sr 

1. 2^<r>%mK))-tix 0 izmmniLtiztT. 

30 [0042] 07{4lO<^t-:7Sl^t««Oli$:t-P 

[0043] 07 (a) ic5^-rinimcj:ix{i, t-^-R 

•/f-Sl, S2tJ:Ot:0li;^.Tt-^'RHi7)%|!i5:S(Jffll 
■ri>^i:*^'T'l'l.. ClvIT', «-^^jioraf*SrIi = 2 
X l2t-ri)t, ;^'f yf-S 1 . S2(7)ON/OFF<0 ' 

[0044] mm. mmx-'mifcx o t , -m 

40 S:tOt-^'l;»gAVl/;^{4, X>f -yf-S ICOON/OF 
F;^'f •yf-y^^-tl.dfcT, '?-ojj»eS:i#l.c:i:*<-C# 
•?>. 02lcS^LJt<J:^^>'<;u;^iEoSl4»^tc;^^ 
■y^S2SrONL, JXtC, X-f -y^S 2 $-0 F F-fl) t 
tttc. ;^-^-y^Sl$rON-ri>Ci:-C'l|3if#l), ^ 
(oXo^xx^ -y^ymmii. t-^RHi^y^ijm 
fa L^r V ^SStia»6-C ts < r V h - h "Cyi/X^itBlcfc* 

[0045] ttz. 07 (a) {c^-rmmcfc^^T, ;^ 

50 FF^ithZtX'. 07 (b) {cS^-rJ:o'5:mn5«i»S: 
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(b) ^z7skifc:m^mm<om'^h^izX'yxn(>ixi. 

MWrnzii. 127 (a) {z^Uzmiza^^X. t-:? 

s2SrONtL.. t-5'i:a*ni + i2<7)B:^tiiX'f 

•yf-Sl, S2*ONi;L, t-^-mS I lOEIST' 
[0046] %^,(r>mmzii\^X{i. COJ; p^»Jf|l5r 

mui. 07 (c ) t7nt«jB&4)iK-r2.^^tf) 

=5rtJ, WmMX'\i:^>{-/'l-S\. S2tUzOF?t 

[004 7] t-f, XT vrS 1 Ot1iB#raK«Srff 
v\ ii#^Jt = titc^rl.i:. «iaiiXr'yrS2 0{cjl 
;<.^-y^S2co;^SrONt1-|). cimciO, t- 

1 2(3=5:1.. -eof^jaati^^T-yrssoica 
-fr, '?-of^i!!ia{iXT7rs4 0tcjitf, 

[0 048] X-f-yrS4 0t1i, ^h^ZX^ •v'i-Sl 
tONlc-tl,. >Iix{cJ:'?. b-^'mSEE{ili + l2(c=5r 

I. . ^<r>^mw,i.:^T 7 r s 5 0 t3t;^B#rBis«$:iT 
v\ '^mift = u\,ziih(r>mh^h'^, ^<r)^km. 
{i;^r-yrs6 0tatf. ;^T-yrs6 otii, ;^'f y 

[0049] ^(D^k. mitTsT <y rs 7 0 {ca^i^^ 

m\ifit = t,\.zt£h(7)m-h^m. -?• 

Ot^aWXr-yrSSOtcilO. Xr-yrssot- 
^h\,zx^-,^slhOFF[z•th, c:mcJ:"?> 
b-^mati "0" t^rS. 
[ 0 0 5 0 ] ::c7)J: a^®JtSilSr#t-:J'fg?t::RILT, 

hztt^x'^t, tfz. z mmmncommi . nam 
^rfc. 07 ( c ) iZ7jkrrmmih< tx—mx-h 

I), X-f-yf-SK S2O0N/0FF:?'f 

^t^^iztx'm^<7)m^^^ti&ztiimotx' 
[0051] ^ti. $ ^izmii^mm^'<)\^:^mm<^^ 

[ 0 0 5 2 ] 09{i 1 o<Ot-:?#^tC*tjeUT S-PCO 
^•^■yf-, 3oc7)S«8itSS:«|;t/clllSSOlt(S:i:-?-collI 



[00 5 3] 09lCtJV^T. (a) (iElS&ffl^Sr, 

{ b ) ii^mmzx r>x^^tirzt-:^^mmt: 

^LTV^I,, 09 (b) tc^5-rJ:^'3rj*)eS-4fi£-t&/>: 
Mzii, 09 (a) {cS^UcHlJStci^^^-C. ^mSSii*^ 
<5ffi*&$ixl.m«<lWPIfi^S:, Ii = 2xi2 = 2xl3 
t^SiolClS^L, StDl: (t = ti) X-f -y^S 
K S2^0N$-tt. mz {t = tz) ■y^S2<r> 
A-iOFF, $(b(C (t = t3) X'f -yf-SlS-OFF 
10 frx>f 7^-8 2 SrON$-lt. sat (t = t4) X'f 
•y ^ S 1 ~ S 3 $r O N 

[ 0 0 5 4 ] iOJ: 3 (c«S£jlS<7)m8Sffl&t/-?-<OScS:35 
[0 0 5 5] 01 0»i. 07 (a) tSLZ-^HlSSiO^* 

m^^x<^MmizLfzm(r)mmx'hi. ^fc. te 
if's-y H I jHcr)t-:^:f^-vizmmmm*'hmm^ 

mmmmm}^i>^m^tix\'^^f)K zixhmm 

mf-i^zx:fj-tm9imw-^fi'xcr)mmi^'it^iti>^if) 
i,z!m^j:m^(Dmmz'y^^xcoA-mmti> . 

[0056] 01 OtCtSV^T, 1 OOWNMOSh^y 

v-'x^j'Mi , ^mamif&i o i , mmmuix- 

tht:.»>\,zzzX'\il-:><r>\L-'9%=f- (SfiltMUTti 

1B«^) {c-PV^Tco;^0Sfrv^S, 3 0 0(i 

<ooN/o F Fmmthtziiiff)m9i,<r)m^imm-hm 

ffllEfif. VDD. VHJi^iilJI, VBiasJiAMrxm 

[0057] t-^'Tk'f 2 0 0(i#t-^'S^RH«* 
tNMOSh5y>''X^'M2. M2A. ^>'M'-^'2 0 

1, 2 02, X-^yf-SlA, SIB. SV. «yf- 
40 S2A. S2BT'filfi)4$nTI'^l>. 

[0058] ;o||Sfi»!BT'Ji. h-:? RH tSS-mai 
ti, W\ OmA-^l 0 0mAi:;';t=<, NM0Sh5 
yi/X9m2, NMOS h7>i/X^'M2A<7)ttfflW^r 
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(54) RECORDING HEAD AND RECORDER EMPLOYING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure stabilized ink 
ejection while enhancing durability by providing circuits 
for varying the waveform of a current pulse for driving 
electrothermal conversion elements In con^espondence 
with a plurality of electrothermal conversion elements on 
an identical substrate. 

SOLUTION: An NMOS transistor Ml , a constant current 
101 and an amplifier Buf constitute a reference current 
generating section 100 on the reference side of a current 
mirror circuit. A plurality of heater elements RH, NMOS 
transistors M2, M2A provided for respective heater 
elements RH, inverts 201 , 202, and the like, constitute a 
heater array 200. Furthermore, a control circuit 300 is 
provided in order to control the operation of a circuit for 

varying the waveform of a driving current pulse or turning the driving current pulse on/off. The 
control circuit 300 is provided on a heater board mounting a plurality of heater elements in 
correspondence with a plurality of Inkjet nozzles in a recording head. 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] Input a current pulse Into an electric heat conversion element, drive said electric heat 
conversion element, generate heat, and ink is heated. Are the recording head which records 
by carrying out discharge of said ink, and since said electric heat conversion element is driven, 
a current pulse is generated. The recording head characterized by preparing the electric heat 
conversion element and said circuit of said plurality on the same board while having the circuit 
to which the waveform of said current pulse is changed, having two or more said electric heat 
conversion elements and having said circuit corresponding to said each of two or more electric 
heat conversion elements. 

[Claim 2] The 1st switch for said circuit to energize the cun^ent from the 1st current generator 
which generates current with the 1 st value, and said 1 st current generator. The 2nd current 
generator which generates current with the 2nd value, and the 2nd switch for energizing the 
current from said 2nd current generator, It is the recording head according to claim 1 
characterized by connecting said 1st and 2nd current generators to said electric heat 
conversion element in series, respectively including the control circuit which controls on-off of 
said 1st and 2nd switches. 

[Claim 3] The recording head according to claim 2 characterized by impressing predetermined 
power supply voltage to one end of said electric heat conversion element, and connecting said 
1st and 2nd switches to the other end of said electric heat conversion element. 
[Claim 4] Said 1st switch and said 1st current generator are constituted from the 1st MOS 
transistor. It is the recording head according to claim 2 characterized by constituting said 2nd 
switch and said 2nd current generator from the 2nd MOS transistor, and said control circuit 
controlling the gate potential of the 1st and 2nd MOS transistors. 

[Claim 5] Predetermined power supply voltage is impressed to one end of said electric heat 
conversion element, and the other end of said electric heat conversion element is connected to 
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the drain terminal of said 1st and 2nd MOS transistors. The source terminal of said 1st and 
2nd MOS transistors is grounded, and [ said control circuit ] The recording head according to 
claim 4 characterized by controlling the current energized for said electric heat conversion 
element using ON resistance of said turned-on MOS transistor while controlling the number of 
the MOS transistors made to turn on. 

[Claim 6] The 1st switch which carries out series connection to the end of said electric heat 
conversion element in said circuit, The 2nd switch which carries out series connection to the 
end of said electric heat conversion element, and the constant voltage power supply which 
carries out series connection to said 2nd switch are included. It is the recording head 
according to claim 1 characterized by grounding one end of said 1st switch, and one end of 
said constant voltage power supply by impressing predetermined power supply voltage to the 
other end of said electric heat conversion element. 

[Claim 7] The 1st switch which carries out series connection to the end of said electric heat 
conversion element in said circuit, It Is the recording head according to claim 1 characterized 
by impressing the 1st power supply voltage and 2nd power supply voltage to one end of each 
of said 1st and 2nd switches, and grounding the other end of said electric heat conversion 
element including the 2nd switch which cames out series connection to one end of said electric 
heat conversion element. 

[Claim 8] The recording head according to claim 7 characterized by connecting a voltage 
amplifier further between said each of 1st and 2nd switches and said electric heat conversion 
element. 

[Claim 9] Said circuit is a recording head according to claim 1 characterized by constituting 
using current Miller circuit and changing the waveform of said current pulse based on the 
standard current of said current Miller circuit. 

[Claim 10] Said circuit The 1st MOS transistor and the 2nd MOS transistor, It has further the 
1st and 2nd switch circuit for driving said 1st and 2nd MOS transistors, respectively. Series 
connection of the drain terminal of each of said 1st and 2nd MOS transistors is carried out to 
the end of said electric heat conversion element. Predetermined power supply voltage is 
impressed to the other end of said electric heat conversion element, and the source terminal of 
said 1st and 2nd MOS transistors is grounded. It is the recording head according to claim 9 
characterized by connecting with said standard current or grounding the gate terminal of said 
1st and 2nd MOS transistors through the said 1st and 2nd switch circuits, respectively. 
[Claim 1 1] The 1st current generator in which said circuit generates the 1st standard current, 
and the 2nd current generator which generates the 2nd standard current, The MOS transistor 
corresponding to said electric heat conversion element each, and the switch circuit for driving 
said MOS transistor. The 1st switch for energizing said 1st standard current in said switch 
circuit. It has the 2nd switch for energizing said 2nd standard current in said switch circuit. 
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Series connection of the drain terminal of said MOS transistor is carried out to the end of said 
electric heat conversion element. Predetemrilned power supply voltage is Impressed to the 
other end of said electric heat conversion element, and the source terminal of said MOS 
transistor is grounded, and [ the gate terminal of said MOS transistor ] The recording head 
according to claim 1 characterized by connecting with said 1st [ the ] and/, or the 2nd standard 
current, or being grounded through said switch circuit. 

[Claim 12J Recording equipment which records using a recording head according to claim 1 to 
11. ■ 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording head which records especially 
according to an ink-jet method, and the recording equipment using the recording head about 
the recording equipment which used a recording head and its recording head. 
[0002] 

[Description of the Prior Art] What had a fixed current value as shown in drawing 14 
conventionally as a drive current pulse of the electric heat conversion element (heater) 
mounted in the recording head according to the ink-Jet method carried in recording equipment 
is common. 

[0003] It turns out that the foaming phenomenon of stable ink is acquired by on the other hand 

driving a heater, changing a current value as shown In JP,H5-1 1 6341 ,A. 

[0004] 

[Problem to be solved by the Invention] However, by the drive method of the above-mentioned 
conventional example, since the current value had transmitted the current pulse which 
changes in time from the recording equipment which carries a recording head, there was a 
problem that the control Interface between recording equipment and a recording head became 
complicated, or the processing burden by the side of recording equipment became large. 
[0005] When driving using an especially different wave-like current pulse for every heater of a 
recording head, the control interface had the problem of becoming still more complicated. 
[0006] This invention was made in view of the above-mentioned conventional example, and 
alms at offering the recording head which can control the current value of the pulse for driving 
the heater mounted In the recording head by the Inside of a recording head, and the recording 
equipment using the recording head. 
[0007] 

[Means for solving problem] In order to attain the above-mentioned purpose, the recording 
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head of this invention consists of the following composition. 

[0008] Namely, input a current pulse into an electric heat conversion element, drive said 
electric heat conversion element, generate heat, and ink Is heated. Are the recording head 
which records by carrying out discharge of said ink, and since said electric heat conversion 
element is driven, a current pulse is generated. While having the circuit to which the waveform 
of said current pulse is changed, having two or more said electric heat conversion elements 
and having said circuit corresponding to said each of two or more electric heat conversion 
elements, it has the recording head characterized by preparing the electric heat conversion 
element and said circuit of said plurality on the same board. 

[0009] Now, there are various embodiments as concrete composition of said circuit, and it is 
below as follows. 

[0010] (1) The 1st current generator which generates the current in which the circuit has the 
1st value. The 1st switch for energizing the current from said 1st current generator, Including 
the 2nd current generator which generates current with the 2nd value, the 2nd switch for 
energizing the current from the 2nd current generator, and the control circuit which controls on- 
-off of the 1st and 2nd switches, the 1st and 2nd current generators are constituted, 
respectively so that series connection may be carried out to an electric heat conversion 
element. 

[001 1] In this case, it is desirable to impress predetermined power supply voltage to one end of 
said electric heat conversion element, and to connect the 1st and 2nd switches to the other 
end of that electric heat conversion element. 

[0012] Moreover, while the 1st switch and 1st current generator are constituted from the 1st 
MOS transistor, the 2nd switch and 2nd current generator are constituted from the 2nd MOS 
transistor, and you may make it a control circuit control the gate potential of the 1st and 2nd 
MOS transistors. In this case, predetermined power supply voltage is impressed to one end of 
an electric heat conversion element, and the other end of that electric heat conversion element 
is connected to the drain terminal of the 1st and 2nd MOS transistors. The source terminal of 
the 1st and 2nd MOS transistors is grounded, and it is desirable to control the current 
energized for an electric heat conversion element using ON resistance of the turned-on MOS 
transistor while said control circuit controls the number of the MOS transistors made to turn on. 

[0013] (2) The 1st switch which carries out series connection to the end of an electric heat 
conversion element in the circuit, Including the 2nd switch which carries out series connection 
to one end of an electric heat conversion element, and the constant voltage power supply 
which carries out series connection to the 2ncl switch, predetermined power supply voltage is 
impressed to the other end of the electric heat conversion element, and you may constitute 
one end of the 1st switch, and one end of a constant voltage power supply so that it may be 
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grounded. . 

[0014] (3) The 1st switch which carries out series connection to the end of an electric heat 
conversion element in the circuit, Including the 2nd switch which carries out series connection 
to one end of an electric heat conversion element, to one end of each 1st and 2nd switches, 
the 1st power supply voltage and 2nd power supply voltage may be impressed, and at it, you 
may constitute the other end of an electric heat conversion element so that it may ground. In 
this case, between each 1st and 2nd switches and an electric heat conversion element, you 
may connect a voltage amplifier further. 

[0015] (4) The circuit is constituted using current Miller circuit, and you may make It change the 
waveform of a current pulse based on the standard current of the current Miller circuit. Said 
circuit In this case, the 1st MOS transistor and the 2nd MOS transistor. It has further the 1st 
and 2nd switch circuit for driving the 1st and 2nd MOS transistors, respectively. Series 
connection of the drain terminal of each 1st and 2nd MOS transistors is carried out to the end 
of an electric heat conversion element. Impress predetermined power supply voltage to the 
other end of the electric heat conversion element, ground the source terminal of the 1st and 
2nd MOS transistors, and the 1st and 2nd switch circuits are minded for the gate terminal of 
the 1st and 2nd MOS transistors, respectively. You may constitute so that it may connect with 
standard current or may ground. 

[0016] (5) The 1st current generator in which the circuit generates the 1st standard current, 
and the 2nd current generator which generates the 2nd standard current, The MOS transistor 
corresponding to electric heat conversion element each, and the switch circuit for driving the 
MOS transistor, The 1st switch for energizing the 1st standard current in the switch circuit, It 
has the 2nd switch for energizing the 2nd standard current in the switch circuit. While carrying 
out series connection of the drain terminal of the MOS transistor to one end of an electric heat 
conversion element, impressing predetermined power supply voltage to the other end of the 
electric heat conversion element and grounding the source terminal of a MOS transistor You 
may constitute so that it may connect with the 1st and/, or the 2nd standard current or the gate 
terminal of a MOS transistor may be grounded through said switch circuit. 
[001 7J Moreover, according to other invention, it has the recording equipment which records 
using the recording head of the above composition. 

[0018] This invention is controlled by the above composition using the circuit which it had in the 
recording head to change the waveform of the current pulse for driving an electric heat 
conversion element. 
[0019] 

[Mode for carrying out the invention] With reference to an accompanying drawing, the suitable 
embodiment of this invention is explained in detail below. 

[0020] <explanation ( drawing 1 - drawing 3 ) of a fundamental view> - the characteristic 
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concept of this invention is explained first. 

[0021] Tliere are various embodiments in the circuit for changing the pulse current wave type 
for driving the record element (for example, heater) of a recording head. 
[0022] Drawing 1 is the figure showing the example of representation of the circuit for changing 
pulse current wave type. 

[0023] Each of three circuits shown in drawing 1 is that a switch S1 and S2 turn on and off, 
respectively, and is controlling the current which flows into Heater RH. For example, in the 
circuit shown in drawing 1 (a), supposing the switch S1 turns on, the current of VH/RH (=11) 
will flow into Heater RH. Next, the current of (VH-V1) / RH (=12) will flow into the period which 
the switch S2 turns on. Therefore, after making a switch S2 turn on, a switch S2 is made to 
turn off and it becomes possible to send wave-like heater current as shown in drawing 2 by 
making a switch SI turn on. 

[0024] Moreover, the circuit shown in drawing 1 (b) fixes the end of Heater RH to the ground 
level GND, and he is trying to change heater current by switching two terminal voltage by the 
side of right [ of Heater RH ] (VH, VHL) with switches SI and S2. In this composition, two kinds 
of power supplies are needed. 

[0025] Furthermore, the circuit shown in drawing 1 (c) connected the right side edge child of 
Heater RH to the output of Amplifier BUF, and voltage VI which is different in the input 
terminal of the amplifier BUF, and V2 have taken the composition to which it is given through a 
switch S1 and 82, respectively. 

[0026] Here, the input voltage value is not limited to two kinds. Since the input voltage value 
VI and the input signal impedance corresponding to V2 may be comparatively high in this 
composition, as compared with the circuit composition shown in drawing 1 (b), the power 
supply which drives Heater RH is good at one kind. 

[0027] Drawing 3 is the figure which expressed the circuit of composition of being shown in 
drawing 1 (c) in detail. 

[0028] According to the composition shown in drawing 3 , Heater RH is driven by the source 
follower circuit having contained the NMOS transistor MO. The gate input switches by a 
transmission gate T1 , T2, and T3, and the voltage of VI-VthMO and V2-VthM0 is impressed to 
the right terminal of Heater RH, respectively. Moreover, when making a heater turn off, the 
ground level GND is given to the gate terminal of the NMOS transistor MO. Thereby, since the 
NMOS transistor MO is turned off, it does not flow into Heater RH through current. 
[0029] In the above circuits, various heater current waveforms can be anyway obtained by 
controlling ON/OFF of switches SI and S2. 

[0030] Next, the recording head incorporating the circuit which can generate such various 
heater current waveforms, and the recording equipment which records further using the 
recording head are explained. 
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[0031] <Approximate account [ of the main part of equipment ] ( drawing 4 )> drawing 4 is the 
appearance perspective view showing the outline of the composition of the ink-jet printer IJRA 
which is the form of typical operation of this invention. The carriage HC engaged to the spiral 
slot 5004 of the lead screw 5005 which is interlocked with right reverse rotation of the drive 
motor 5013, and Is rotated through the driving force transfer gears 5009-501 1 In drawing 4 has 
a pin (un-illustrating). It Is supported by the guide rail 5003 and both-way movement of Arrow a. 
and the direction of b is carried out. The integral-type ink-jet cartridge IJC which built in the 
recording head IJH and the ink tank IT is carried in Can-iage HC. 5002 is a paper control 
board, continues In the move direction of Carriage HC, and presses the record paper P to a 
platen 5000. 5007 and 5008 are photo-couplers and are a home position detector for checking 
existence [ in this region of the lever 5006 of a carriage ], and performing the hand-of-cut 
change of a motor 5013 etc. 5016 is the member which supports the cap member 5022 which 
caps the front of the recording head IJH, and 5015 is the suction apparatus which attracts the 
inside of this cap, and performs suction recovery of a recording head through the opening 
5023 in a cap. 501 7 is a cleaning blade, 5019 Is a member which enables movement of this 
blade in the direction of order, and these are supported by the main part support plate 5018. It 
cannot be overemphasized that not this form but a well-known cleaning blade can apply a 
blade to this example. Moreover, it is a lever for starting suction of suction recovery, and It 
moves with movement of the cam 5020 which engages with a carriage, and, as for 5021, move 
control of the driving force from a drive motor is carried out by well-known transfer 
mechanisms, such as a clutch change. 

[0032] [ recovery / when a carriage comes to the field by the side of a home position, these 
capping, cleaning, and suction recovery are constituted so that a request can be processed by 
operation of the lead screw 5005 in those correspondence positions, but ] If it is made to 
operate to well-known timing about a request, each is applicable to this example. 
[0033] The control composition for performing <explanation ( drawing 5 ) of control 
composition>, next record control of equipment mentioned above is explained. 
[0034] Drawing 5 is the block diagram showing the composition of the control circuit of ink-jet 
printer IJRA. In drawing 5 , ROM which stores the control program in which MPU performs the 
interface whose 1700 inputs a record signal, and 1701, and MPU1701 perform 1702, and 1703 
are DRAMs which save various data (record data supplied to the above-mentioned record 
signal or a recording head). 1704 is a gate array (G. A.) which performs supply control of the 
record data to the recording head IJH, and also performs data transfer control between an 
interface 1700, MPU1701, and RAM1703. A carrier motor for 1710 to convey the recording 
head IJH and 1709 are the conveyance motors for recording form conveyance. The head 
driver with which 1705 drives the recording head IJH, and 1706 and 1707 are the motor drivers 
for driving the conveyance motor 1709 and the carrier motor 1710, respectively. 
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[0035] If operation of the above-mentioned control composition is explained, and a record 
signal goes into an interface 1700, a record signal will be changed into the record data for a 
print between a gate array 1704 and MPU 1701. And while the motor drivers 1706 and 1707 
drive, the recording head IJH drives according to the record data sent to the head driver 1705, 
and record is performed. 

[0036] In addition, although it is formed In [ an ink tank IT and the recording head IJH ] one as 
mentioned above and the exchangeable ink cartridge IJC may be constituted, it constitutes 
possible [ separation of these ink tanks IT and the recording head IJH ]. When ink is lost, you 
may enable it to exchange only an ink tank IT. 

[0037] It is the appearance perspective view showing the composition of the ink cartridge IJC 
from which > drawing 6 can separate an ink tank and a head about < Ink cartridge ( drawing 
6 ). The ink cartridge IJC can separate an ink tank IT and the recording head IJH in the 
position of a boundary line K, as shown In drawing 6 . When this is carried in an ink cartridge 
IJC at Carriage HC, the electrode (un-illustrating) for receiving the electric signal supplied from 
the Carriage HC side Is prepared, by this electric signal, the recording head IJH drives as 
mentioned above, and ink Is breathed out. 

[0038] In addition, in drawing 6 , 500 is a row of ink outlet ports. Moreover, in order to hold ink 
to an ink tank IT, the shape of quality of a fiber or a porous ink absorber is formed, and ink is 
held by the ink absorber. 

[0039] [ the <composition / of the heater board of the recording head IJH / ( drawing 7 - 
drawing 1 1 )> recording head IJH ] Two or more ink discharge nozzles (henceforth a nozzle) 
for carrying out discharge of the ink are prepared, and two or more heater elements are 
mounted on the same substrate (heater board) corresponding to the nozzle each. 
[0040] Now, although ink is heated and discharge of the ink is carried out from a nozzle by 
inputting a drive current pulse into that heater element, in this embodiment, the control circuit 
to which the waveform of the drive current pulse inputted for every heater element can be 
changed is mounted in the heater board. 

[0041] As mentioned above, various wave-like current pulses are generable with constituting a 
circuit so that two current from which a value differs may be inputted into the heater element. 
[0042] Drawing 7 is the figure showing the fundamental composition of the circuit which can 
input the current pulse which has two or more values in. one heater element. 
[0043] According to the circuit shown in drawing 7 (a), the current generators II and 12 set up 
beforehand can be switched to Heater RH by a switch SI and S2, and generation of heat of 
Heater RH can be controlled. Here, if the relation of each source of current is set to II =2x12, 
the thing of switch SI and S2 for which various current is sent according to the state of 
ON/OFF is possible. 

[0044] For example, as the conventional example explained, the heater current pulse with a 
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steady value can obtain the waveform by the thing of a switch S1 to do for ON/OFF switching. 
IVIoreover, while pulse current as shown in drawing 2 turns on a switch S2 first, next turning off 
a switch S2, It is realizable by turning on a switch S1 . Such switching control is effective In 
generation of the preheating pulse which warms Heater RH to the grade to which Ink does not 
foam. 

[0045] Moreover, In the circuit shown in drawing 7 (a), switches S1 and S2 can be made to be 
able to turn on, and a current wave form as shown In drawing 7 (b) can be obtained by next 
making a switch S2 turn off. This current wave form can be used as a means for heating 
Heater RH quickly. Moreover, the waveform shown in drawing 7 (c) is obtained with the 
combination of a current wave form shown in the current wave form shown in drawing 2 , and 
drawing 7 (b). In the circuit shown In drawing 7 (a), heater current specifically turns off a switch 

51 In the section of 12. The current wave form is obtained by controlling a switch S1 to turn off 
ON and a switch S2 in the section of heater current 11 by setting a switch S2 to ON and heater 
current setting a switch S1 and S2 to ON In the section of 11+12. 

[0046] In an actual circuit, the control circuit is prepared on the heater board of the recording 
head IJH so that it may mention later, in order to perform such control, and in order to, 
generate the waveform shown In drawing 7 (c) for example, control as shown in the flow chart 
of drawing 8 is performed in the control circuit. In addition, suppose that It Is a switch SI and 

52 OFF in the state of the first stage. 

[0047] First, at Step SI 0, If time surveillance is performed and it is set to time t=t1 , processing 
will progress to Step S20 and will turn ON only a switch S2. Thereby, heater current is set to 
12. The post-processing progresses to Step S30, time surveillance is performed, it waits that 
time is set to t=t2, and the post-processing progresses to Step S40. 
[0048] At Step S40, a switch SI is also turned ON further. Thereby, heater current Is set to 
11+12. The post-processing progresses to Step S50, time surveillance is performed, it waits 
that time is set to t=t3, and the post-processing progresses to Step S60. Only a switch S2 is 
turned OFF at Step S60. Thereby, heater current is set to II . 

[0049] Then, processing progresses to Step S70, time surveillance is performed, it waits that 
time is set to t=t4, and the post-processing progresses to Step S80. At Step S80, a switch SI 
is also turned OFF further. Thereby, heater current is set to "0." 

[0050] By performing such control independently about each heater element, the pulse current 
wave type according to the characteristic of each heater element can be generated, and the 
heater element can be driven. Moreover, operation of this control circuit is realized by 
transmitting a control signal to a recording head from recording equipment. In addition, the 
waveform shown In drawing 7 (c) is an example to the last, and it cannot be overemphasized 
that various waveforms are generated by changing a switch SI and the ON/OFF timing of S2. 
[0051] In addition, what is necessary is just to increase the number of the current generators 
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for generating the current pulse inputted into each heater element RH, and the number of 
switches for generation of a still more complicated current pulse shape. 
[0052] Drawing 9 Is the figure showing the composition of the circuit equipped with three 
switches and three current generators corresponding to one heater element, and the example 
of the current pulse shape generated by the circuit. 

[0053] In drawing 9 , (a) shows the heater current waveform by which (b) was generated by the 
circuit in circuit composition. In order to generate a waveform as shown in drawing 9 (b) [ the 
relation of the current value supplied from a current generator ] in the circuit shown in drawing 
9 (a) Set up so that It may be set to 11=2x12=2x13, and a switch (t=t1) S1 and S2 are made to 
turn on first, next (t=t2), the switch S2 -- OFF - turning off a switch S1 further (t=t3) and 
making a switch S2 turn on - the last - switches (t=t4) S1-S3 -- what is necessary Is just to 
make all turn on 

[0054] Thus, various current wave forms can be made by changing the current value of the 
source of current, and its number. 

[0055] Drawing 10 is the composition figure of the circuit which made more concrete basic 
composition of the circuit shown in drawing 7 (a). In addition, although the drive control circuit 
for driving the shift register, the latch circuitry, and each heater element for storing temporarily 
the record data transmitted from recording equipment etc. Is mounted in the heater board of 
the recording head IJH Since these circuit composition is well-known, the composition figure is 
omitted and also omits the explanation here. Therefore, the following explanation explains only 
the composition of a circuit required in order to change the waveform of the drive current pulse 
inputted into each heater element. 

[0056] In drawing 10 , 100 is a heater array which consists of a standard current generation 
• part which becomes the reference side of the NMOS transistor Ml , the constant current circuit 
101 , and the current Miller circuit that consists of amplifiers Buf, and a heater element of 
plurality [ 200 ]. In addition, the circuit composition for changing the waveform of the drive 
current pulse supplied to a heater element Is illustrated here only about one heater element (it 
is related with a picture and is 1 pixel), in order to simplify explanation, since It is the same 
composition to each heater element. Moreover, the control circuit which controls operation of a 
circuit for 300 to change the waveform of a drive current pulse, or for a drive current pulse 
carry out ON/OFF control, VDD, and VH are [ bias voltage and GND of power supply voltage 
and VBias ] ground voltage. 

[0057] The heater array 200 consists of the NMOS transistor M2, M2A, Inverters 201 and 202, 
switch SI A, SIB and switch S2A, and S2B for every heater element RH. 
[0058] In this embodiment, the current sent through Heater RH Is as large as several 10mA - 
100mA of numbers, and the physical size of the NMOS transistor M2 and NMOS transistor 
M2A also becomes large inevitably. Since it is useless current which is passing the standard 
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current generation part 100 as a reference to it If relation between the current from the 
constant current circuit 101 , and the NMOS transistor M2 and the current of M2A is set to 
lref=l 1/50=12/25 in order to make this current small The NMOS transistor Ml, M2, and the 
physical size ratio of M2A are also reasonable also like a layout pattern when being set to 
1 :50:25 and carrying out design manufacture of the circuit. 

[0059] In addition, you may mount a circuit as shown in drawing 11 in the heater board of the 
recording head IJH as a modification of the circuit composition shown in drawing 7 (a) and 
drawing 10 . Its attention is paid especially to the circuit shown in drawing 1 1 at the preheating 
pulse in double pulse control. In addition, in drawing 1 1 , the same reference number and the 
same sign are given to the same constituent factor as the circuit shown in drawing 7 (a) and 
drawing 10 , and the explanation is omitted. 

[0060] In drawing 1 1 (a), 13 is a current generator for preheating. In the circuit shown in 
drawing 1 1 (a), only a switch S2 is turned ON, Heater RH is heated just before foaming, while 
turning ON a switch SI after that, a switch S2 is turned OFF, and Heater RH is driven with the 
current of VH/RH. 

[0061] Drawing 1 1 (b) is the composition figure of the circuit which made more concrete basic 
composition of the circuit shown in drawing 1 1 (a). Since the gate of the NMOS transistor M2 Is 
switching operation of switch S1A and S1B, this circuit is the same as the circuit shown in 
drawing 10 except connecting with voltage VHT. 

[0062] Thus, since a heater element is driven, the mirror side of current Miller circuit is used, 
and a control circuit controls ON/OFF of a switch to obtain arbitrary waveforms. By using such 
a circuit, the scale target of a circuit required in order to change a current pulse shape can be 
made small, and it ** also to cost reduction. 

[0063] Therefore, since the circuit which can change the current pulse shape for driving a 
heater for every heater element to the heater board of a recording head is mounted according 
to the embodiment explained above, load sharing of processing can be planned by making the 
control by the side of recording equipment perform by a recording head. 
[0064] In addition, in the embodiment explained above, although the example to which a 
current pulse shape is changed using two NMOS transistors was explained to one heater 
element, this invention is not limited by this. For example, as shown in drawing 12 , the 
standard current generation part 100 which generates the reference current of current Miller 
circuit is equipped with two constant current circuits 101,102. You may control a current wave 
form by the standard current generation part 100 side by controlling two constant current Iref1 
and Iref2 by two switches SI and S2, respectively, by such composition, the heater array 200 
side receives each heater element RH1, RH2, and .... every one NMOS transistor M2 and 
M3 .... two switch S1A, S1B, S2A, and S2B .... and the control circuit 301 which controls 
operation of this transistor that what is necessary is just to have one inverter 201 and 202 .... 
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can simplify circuit composition more that what is necessary Is just to carry out ON/OFF control 
of each transistor. 

[0065] Moreover, you may control each heater element RH using two NMOS transistors M10 
and the switch which consists of M1 1 to be shown in drawing 13 . Since the NMOS transistor 
M10 and M1 1 have limited ON resistance (RM10, RM1 1), heater current (IH) is determined 
with the value of the sum of heater resistance and ON resistance. 

[0066] In order to obtain a heater current waveform as followed, for example, shown in drawing 
2 Physical size of the transistor of the NMOS transistors M10 and M1 1 is made equal. The 
control circuit 302 is good to be made to perform ON/OFF control of a transistor so that only 
the NMOS transistor M10 may be made to turn on first, next the NMOS transistors M10 and 
M1 1 may be turned on. 

[0067] In addition, in the above embodiment, although it was explained that the drop breathed 
out from a recording head was ink, and it was explained that the liquid further accommodated 
in an ink tank was ink, the accommodation thing is not limited to Ink. For example, in order to 
raise the fixability and water resistance of a record picture or to raise the picture quality, a thing 
like the processing liquid breathed out to a recording medium may be accommodated in the ink 
tank. 

[0068] Especially the above embodiment is equipped with means (for example, an electric heat 
conversion object, laser light, etc.) to generate thermal energy as energy exploited also in an 
ink-jet recording method in order to make ink discharge perform. The densification of record 
and highly minute-ization can be attained by using the method which makes the change of 
state of ink occur by said thermal energy. 

[0069] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 Description and the 
4740796 Description, for example is desirable. Although this method is applicable to both what 
is called a type on demand and a continuous system [ the electric heat conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) 
is held in the on-demand type case ] By impressing at least one drive signal which gives the 
rapid rise in heat which supports recorded information and exceeds film boiling Since make an 
electric heat conversion object generate thermal energy, the thermal action side of a recording 
head is made to produce film boiling and the air bubbles in the liquid (ink) corresponding to this 
drive signal at 1 to 1 can be formed as a result, it is effective. A liquid (ink) is made to breathe 
out through the opening for discharge by growth of these air bubbles, and contraction, and at 
least one drop is formed. Since growth contraction of air bubbles will be appropriately 
performed instancy in this drive signal if pulse form is carried out, the discharge of a liquid (ink) 
excellent in especially the response can be attained, and it is more desirable. 
[0070] As a drive signal of this pulse form, what is written in the U.S. Pat. No. 4463359 
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Description and the 4345262 Description is suitable. In addition, if the conditions written in the 
U.S. Pat. No. 4313124 Description of invention about the rate of a rise in heat of the above- 
mentioned thermal action side are adopted, further excellent record can be performed. 
[0071] A discharge mouth which is indicated by each above-mentioned Description as 
composition of a recording head, The composition using the U.S. Pat No. 4558333 
Description and U.S. Pat. No. 4459600 Description which indicate the composition arranged to 
the field to which a liquid route and a thermal action side other than the combination 
composition (a straight line-like liquid flow channel or right-angled liquid flow channel) of an 
electric heat conversion object are crooked is also included in this invention. In addition, two or 
more electric heat conversion objects are received. It is good also as composition based on 
JP.S59-138461,A which indicates the composition whose opening which absorbs the pressure 
wave of JP,S59-123670,A or thermal energy which indicates the composition which uses a 
common slot as the discharge part of an electric heat conversion object is made to correspond 
to a discharge part. 

[0072] furthermore, as a recording head of the full line type which has the length corresponding 
to the width of the maximum recording medium which can record recording equipment Any of 
the composition which fills the length with the combination of two or more recording heads 
which are indicated by the Description mentioned above, and the composition as one 
recording head formed in one are sufficient. 

[0073] [ in addition, the thing with which not only the recording head of the cartridge type with 
which the ink tank was formed in the recording head itself explained by the above-mentioned 
embodiment in one but the main part of equipment is equipped ] The electric connection with 
the main part of equipment and supply of the ink from the main part of equipment may use the 
recording head of the exchangeable chip type which becomes possible. 
[0074] Moreover, since record operation is further made to stability, it is desirable to add the 
recovery means against a recording head, a preliminary means, etc. to the composition of the 
recording equipment explained above. If these are mentioned concretely, there is a preliminary 
heating means by the capping means, the cleaning means, the pressurization or the suction 
means, the electric heat conversion object, the heating elements different from this, or such 
combination over a recording head etc. Moreover, it is effective in order to perform record 
where having the auxiliary discharge appearance mode which performs discharge different 
from record was also stabilized. 

[0075] Furthermore, by constituting not only the record mode of only mainstream colors, such 
as black, but a recording head in one as record mode of recording equipment, even with two or 
more combination, although it is good, it can also be considered as equipment equipped with 
full color at least one by the double color color of a different color, or mixed colors. 
[0076] In the form of the operation explained above although it is explaining as a premise that 
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ink is a liquid Even if it is Ink solidified by room temperature or less than it, you may use what is 
softened or liquefied at room temperature. Or by an inl<-jet method, since what carries out 
temperature control is common as more than 30 degreeC performs temperature adjustment for 
ink itself by within the limits below 70 degreeC and it is in the stable discharge range about the 
viscosity of ink, ink should just make the shape of liquid at the time of use record signal grant. 
[0077] In addition, in order to prevent positively by making **** by thermal energy use it 
positively as energy of the change of state from the solid state of ink to a liquid state, or in 
order to prevent evaporation of ink, you may use the ink which solidifies in the state of neglect 
and is liquefied by heating. Anyway, ink liquefies by grant according to the record signal of 
thermal energy. This invention can be applied also when using the ink of the character which 
will not be liquefied without grant of thermal energies, such as that by which liquefied ink is 
breathed out, and a thing which it already begins to solidify when reaching a recording 
medium. In such a case, ink is good for a porous sheet crevice or a penetration hole which is 
indicated to JP,S54-56847,A or JP,S60-71260,A also as liquefied or a form which counters to 
an electric heat conversion object in the state where it was held as a solid. In this invention, the 
most effective thing performs the film boiling method mentioned above to each ink mentioned 
above. 

[0078] furthermore - in addition, as a form of the recording equipment concerning this 
Invention, although prepared in one or another object as the picture outgoing end end of 
Information management systems, such as a computer, you may take the form of the copy 
equipment combined with others, a leader, etc., and the facsimile machine which has 
transmlssion-and-receptlon ****** further. 

[0079] In addition, even if it applies this Invention to the system which consists of two or more 
apparatus (for example, a host computer, interface apparatus, a leader, a printer, etc.), you 
may apply it to the equipment (for example, a copying machine, a facsimile machine, etc.) 
which consists of one apparatus. 

[0080] [ the purpose of this invention / moreover, the storage (or recording medium) which 
recorded the program code of the software which realizes the function of an embodiment 
mentioned above ] It cannot be overemphasized that it is attained, also when a system or 
equipment Is supplied and the computer (or CPU and MPU) of the system or equipment reads 
and executes the program code stored In the storage. In this case, the function of an 
embodiment which the program code Itself read from the storage mentioned above will be 
realized, and the storage which memorized that program code will constitute this invention. 
Moreover, by executing the program code which the computer read The function of an 
embodiment mentioned above is not only realized, but it is based on directions of the program 
code. It cannot be overemphasized that it is contained also when the function of an 
embodiment which the operating system (OS) which is working on a computer performed a 
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part or all of actual processing, and mentioned above by tlie processing is realized. 
[0081] Furtliermore, after the program code read from the storage was written in the memory 
with which the expansion unit connected to the expansion card inserted in the computer or the 
computer Is equipped, It cannot be overemphasized that it is contained also when the function 
of an embodiment which performed a part or all of processing that CPU with which the 
expansion card and expansion unit are equipped Is actual, based on directions of the program 
code, and was mentioned above by the processing is realized. 
[0082] 

[Effect of the Invention] If this invention is followed as explained above, it Is effective In being 
controllable to change the waveform of the current pulse for driving an electric heat conversion 
element using the circuit which It had in the recording head. 

[0083] Moreover, by changing the waveform of a current pulse, ink discharge is stabilized and 
it contributes also to the Improvement In endurance of an electric heat conversion element 
further. 



[Brief Description of the Drawings] 

[Drawing 1] It is the figure showing the example of representation of the circuit for changing 
pulse current wave type. 

[Drawing 2] It Is the figure showing a wave-lil<e example of heater current. 

[Drawing 3] It is the figure which expressed the circuit of composition of being shown in 

drawing 1 (c) In detail. 

[Drawing 4] It Is the appearance perspective view showing the outline of the composition of the 
Ink-jet printer IJRA which Is the form of typical operation of this invention. 
[Drawing 5] It Is the block diagram showing the composition of the control circuit of ink-jet 
printer IJRA. 

[Drawing 6] It Is the appearance perspective view showing the composition of the Ink cartridge 
IJC which can separate an ink tank and a head. 

[Drawing 7] It Is the figure showing the fundamental composition of the circuit which can input 
the current pulse which has two or more values in one heater element. 
[Drawing 8] It Is the flow chart which shows the processing to which the waveform of a current 
pulse is changed. 

[Drawing 9] It Is the figure showing the composition of the circuit equipped with three switches 
and three current generators corresponding to one heater element, and the example of the 
cunrent pulse shape generated by the circuit. 

[Drawing 10] It Is the composition figure of the circuit which made more concrete basic 
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composition of tlie circuit sliown in drawing 7 (a). 

[Drawing 11] It is the figure showing the modification of the circuit composition shown in 
drawing 7 (a) and drawing 10 . 

[Drawing 12] It is the figure showing the circuit of composition of having equipped the standard 
cunrent generation part 100 with two constant current circuits, and having had every one 
HMOS transistor to each heater element. 

[Drawing 13] It is the figure showing the circuit of composition of controlling each heater 

element RH using the switch which consists of two NIVIOS transistors. 

[Drawing 14] It is the figure showing the conventional heater current waveform. 

[Explanations of letters or numerals] 

100 Standard Current Generation Part 

1 01 , 1 02 Constant current circuit 

200 Heater An^ay 

201, 202 Inverter 

300, 301, 302 Control circuit 

Buf Amplifier 

GND Ground voltage 

IJC Ink cartridge 

IJH Recording head 

IT Ink tank 

M1, M2, M2A, M3, M10, Mil NMOS transistor 

RH, RH1, RH2 Heater element 

S1, S2, SI A, SIB, S2A, an S2B switch 

VDD, VH Power supply voltage 

VBias Bias voltage 



[Drawing 2] 



S2«ON ;t>fyf^Sl*ON 



[Drawing 3] 



http://dossierl apdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fdossierl .ipd... 8/1 5/2007 



JP, 2000-246900, A [FULL CONTENTS] 



Page 17 of 26 



v.o-^es-, 



T3 



-VH 



MO 



•RH 



[Drawing 11 



(a) (b) (c) 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 14] 



[Drawing 6] 
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[Drawing 9] 
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[Drawing 7] 
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[Drawing 8] 



http://dossierl .ipdl jnpit.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fdossierl .ipd... 8/1 5/2007 



JP, 2000-246900, A [FULL CONTENTS] 



Page 23 of 26 




S10 



-S20 



S30 



-^S40 




S50 




S70 



[Drawing 101 
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[Drawing 11] 
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[Drawing 12] 
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[Translation done.] 
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